The BioMedtrix Biologic Fixation (BFX) total hip replacement (THR) system is a 38 commonly used system for cementless press-fit THR in dogs (Marcellin-Little et al., 1999) .
39
Excellent outcomes have been reported for this system, with high client satisfaction and full 40 return to function in most cases (Lascelles et al., 2010) . One complication of BFX THR includes 41 periprosthetic femoral fracture (Ganz et al., 2010 ) with a reported prevalence of 5% (Hunt and 42 Preston, 2009). Postoperative femoral fractures are typically spiral, extending from the base of 43 the femoral neck distally, suggesting that the most likely mechanism may be a combination of 44 axial and torsional loads (Ganz et al., 2010; Jasty et al., 1992; Jasty et al., 1994) . Prophylactic This study was approved by the institutional animal care and use committee (#20138104,
50
September 2013). Paired femora without evidence of pathology were collected from 10 mature 51 dogs, euthanized for unrelated reasons. After taking orthogonal radiographs of the femur, the 52 canal flare index, defined as the ratio between width of the medullary canal at the lesser 53 trochanter and at the narrowest point of the isthmus (the region where the canal narrows distal to 54 the proximal femoral metaphysis), was measured using the craniocaudal radiographic views 55 (DeYoung et al., 1993) . Femora with a canal flare index < 1.8 (stovepipe morphology) were 56 excluded (Ganz et al., 2010) . Only femora that fitted a size 8 BFX stems (Biomedtrix, LLC) 57 were selected.
58
Femora were prepared and stems were inserted as previously described (McCulloch et al., 2012) . Paired femora were randomly assigned to either the treatment group (with adjunctive 61 cerclage wire) or the control group (without cerclage wire). For the treatment group, one double- rotation of the femur applied at a rate of 10°/s. Load at failure was defined as the load at which 76 the fracture was first initiated and was associated with a sudden decrease in load and torque.
77
High definition digital video camera was used to record fracture propagation. Fractures were 78 classified using the Vancouver classification scheme (Brady et al., 2000) .
80
For data analysis, a Shapiro-Wilk test was used to evaluate the normality of distribution.
81
Canal flare index, canal fill, and peak torque load to failure were compared between the treatment and control group using paired t-tests (Prism, GraphPad Software, Inc.) P < 0.05 was 83 considered significant. Slow motion and frame-by-frame video analysis was used to characterize 84 the location and initiation site of the periprosthetic fracture.
85
Canal flare index and mean cranial and lateral canal fill was not significantly different 86 between the treatment and control groups. Cerclage wire application resulted in a significant 87 increase in peak torque at failure of 19.6%±1.2%. 
